Characterization of porcine plasma fibronectin and its fragmentation by porcine liver cathepsin B.
Fibronectin was isolated from porcine plasma by affinity chromatography with gelatin-linked Sepharose 4B. Porcine fibronectin had a chemical composition similar to those of human and other fibronectins and reacted with antiserum raised against human fibronectin. It showed hemagglutination activity with trypsin-treated rabbit erythrocytes, though the activity was far less than that of human fibronectin. Porcine plasma fibronectin consisted of two subunit chains of about 230,000-daltons linked by disulfide bonds(s). Limited proteolysis of this protein with porcine liver cathepsin B yielded five major fragments which were investigated by affinity chromatography with gelatin- and heparin-linked Sepharose 4B. One fragment (Mr = 50,000) was bound to gelatin but not to heparin, while the remaining four were bound to heparin but not to gelatin, suggesting that plasma fibronectin takes a discrete domain structure with respect to interaction with these two macromolecules. The three larger heparin-binding fragments, Mr = 175,000, 150,000, and 130,000 were eluted with different concentrations of a mixture of NaCl and urea from the heparin-column, suggesting that they have different interactions with heparin, the 130,000-dalton fragment being the one with the strongest interaction. After reduction with 2-mercaptoethanol, the 175,000-dalton fragment was converted to the 150,000-dalton region fragment, which, together with the unchanged 150,000-dalton fragment, appeared to be equivalent in amount to the 130,000-dalton fragment. This finding suggests that the 150,000- and 130,000-dalton fragments may have originated from different subunit chains. Since the 175,000-dalton fragment was not produced by cathepsin B digestion of fibronectin which had been treated with plasmin, it was concluded that the 175,000-dalton fragment contained interchain disulfide bond(s) which had linked the native subunit chains. These results suggest that porcine plasma fibronectin has non-identical subunit chains composed of domains which differ in interaction with heparin and in susceptibility to cathepsin B.